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Title: Apparatus for deriving energy from waves 

5 The present invention relates to an apparatus for deriving energy from waves, 

particularly waves in the sea. 

Devices for deriving energy from sea waves are known. Nearly all of these devices 
float up and down on the waves and convert this oscillating motion into energy such as 
electricity. Often a floating body oscillates relative to a shaft, pillar or other object on the 
sea bed , and the construction needs to be very substantial to cope with the forces produced 
by the waves. 

The invention seeks to derive energy from waves in a different manner by using the 
1 5 forward motion of a wave to compress the air between two wave peaks. 

According to the present invention there is provided an apparatus for deriving 
energy from waves comprising a chamber adapted to float in water but having a water 
plane area such that its vertical oscillating movement is substantially damped relative to 
the height of waves in the water in which it is floating, a chamber inlet port at one end of 
the chamber adapted to face into a wavetrain, a baffle in the chamber, and an outlet port 
between the inlet port and the baffle, 

In use waves travel through the inlet port and compress air in the wave troughs as 
25 each wave advances towards and then hits the baffle whereby the compressed air is forced 
out of the outlet port to provide a source of energy. 

Preferably the chamber is an elongate chamber. 





30 The chamber may be formed from a pair of side walls spaced apart by a top plate. 
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1 7 AQjaratnd of tHeirirfd \ialto|n?y^4mgedl%i^rtis;rKihielll iaBdn*i<«ttliwo«^df ttfie 
5 5 adjute thdlbwa^?^t*pi«rfvirf^dm^9SJrtls height in the water to suit different wave 
conditions. 

A bottom plate may span the side walls and the side walls may provide at least part 
1 &f the lAia©aar^tf<fo«htecham3>energy from waves substantially as hereinbefore described 
with reference to and as shown in the accompanying drawings. 
1 Q 0 The baffle may be provided adjacent the end wall, or the baffle may be provided by 

the end wall itself. 

The baffle may taper towards the inlet port. 

15 The side walls may form a wave channel. Alternatively the chamber may include a 

pair of tapering side plates adjacent each side wall to define a wave channel. 

The angle of taper of the side plates may be adjustable and they may be curved. 

20 An internal ramp may be provided to form a base for the wave channel. 

The angle of the ramp may be adjustable and it may be curved. 

Preferably the outlet port is adjacent the baffle and the outlet may be mounted in a 
25 top plate. 

A wave water outlet may be provided in the chamber and may be adjacent the 

baffle. 
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Means may be provided to adjust the buoyancy of the chamber to adjust its height 
5 in the water to suit different wave conditions. 

An embodiment of the present invention will now be described, by way of 
example, with reference to the accompanying drawings in which: 
Figure 1 shows a perspective view, 

Figure 2A shows a diagrammatic cross section view of waves in the chamber prior 

to air being compressed, and 
Figure 2B shows a diagrammatic cross section view of waves in the chamber with 
air compressed. 

Referring to Figure 1 there is shown an apparatus for deriving energy from waves. 
The apparatus has an elongate chamber 1 adapted to float in water. Chamber 1 is formed 
from a pair of side walls 2 A, 2B spaced apart by a top plate 3. One end of the side walls 
are joined by an end wall 4 and the other end of side walls are spaced to provide an inlet 
port 5. A bottom plate 6 may span the edges of the side walls opposite the top plate 3. 

Chamber 1 includes a pair of internal tapering side plates 7A, 7B (shown in dotted 
lines) adjacent each side wall 2 A, 2B to define a wave channel, and the bottom of the 
channel may be the plate 6 or an inclined ramp 14. 

25 A baffle 8 is provided adjacent the end wall 4 and tapers towards the inlet port. The 

tapered sides of the baffle may be curved as shown. 

An outlet port 9 is mounted on the top plate 3 to which is attached an airflow pipe 
1 0 connected to a prime mover 1 1 . Outlet port 9 is adjacent the baffle, and between the 

30 
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baffle and the inlet port. A wave water outlet 12 is provided in the bottom plate 6 
5 adjacent and below the baffle 8. 

Referring now to Figures 2A, 2B it will be seen that the chamber 1 may be 
anchored to the sea bed by anchor and chain 13. The chamber is tethered from the inlet 
port so that the inlet port always faces the wavetrain. 
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Buoyancy for the chamber 1 is provided mostly by the side walls 2A, 2B, but also 
by the end wall 4. The side and end walls have a small water plane area such that the 
-vertical oscillating movement of chamber 1 is substantially damped relative to the height 
of waves in the water in which it is floating, 



15 



In use waves travel through the inlet port and travel along the wave channel 
created by the side plates 7A, 7B towards the baffle 8. As seen in Figure 2A a cavity Z of 
air (in the trough behind a peak of wave X hitting the baffle and the following peak of 
wave Y) is created under the outlet port 9. As wave Y moves towards baffle 8, the air in 
20 cavity Z is compressed by the wave Y and forced out through the outlet port 9. Each wave 
hitting the baffle 8 is reflected normal to the direction of the wave train to disperse the 
wave energy, and excess water under pressure passes through water outlet 12. 

It will be appreciated that the air between any two waves entering the chamber 1 
25 will be compressed and expelled through the aperture 9. The compressed air may be used 
to drive a prime mover 1 1 designed to generate energy. A non-return valve (not shown) 
may be positioned in the pipe 1 0 to take off air when it reaches maximum compression. 

The invention may take a form different to that specifically described above. In 
30 particular me apparatus may be adjustable to suit different wave conditions. For example 
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means may be provided to adjust the buoyancy of the chamber to adjust its height in the 
5 water to suit different wave heights, or means may be provided to adjust the angle of taper 
of the side plates 7 A, 7B. It is thought that the taper of the side plates 7A, 7B may help to 
compress the air to increase the peak pressure of air driven out through the outlet port 9, 
and adjustment of the taper of plates 7 A, 7B may serve to give compression ratios of e.g. 
between 2:1 to 6:1 . The position of baffle 8 may be adjustable along the length of chamber 
10 1, e.g. to suit different wavelengths. The bottom plate 6, or the ramp 14, may also be 
angled, and possibly adjustable like the side plates, to help compress the air. 

Also the apparatus may be of a simpler construction. For example the side walls 
2A, 2B may serve as a wave channel guide and the side plates 7A, 7B may not be required. 
1 5 The bottom plate 6 may not be required and the end wall 4 may serve as the baffle instead 
of there being a separate baffle. 

It is envisaged that the apparatus of the invention may be produced in different 
sizes to suit different types of conditions, e.g. for estuary use or for ocean use. The prime 
20 mover 11 may generate electricity. Also two or more such apparatus may be 
interconnected to supply a single source of compressed air to a prime mover. The prime 
mover may be positioned on or remote from any chamber 1 . 

Because the chamber 1 may be anchored to the sea bed, the force on the chamber 1 
25 is greatly reduced compared to hitherto known constructions. 



Further modifications will be apparent to those skilled in the art without departing 
from the scope of the present invention. 



CLAIMS 
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1. Apparatus for deriving energy from waves, the apparatus comprising a chamber 
adapted to float in water but having a water plane area such that its vertical oscillating 
movement is substantially damped relative to the height of waves in the water in which it 
is floating, a chamber inlet port at one end of the chamber adapted to face into a wavetrain, 
a baffle in the chamber, and an outlet port between the inlet port and the baffle, 

2. Apparatus as claimed in claim 1, in which, in use, waves travel through the inlet 
port and compress air in the wave troughs as each wave advances towards and then hits the 
baffle whereby the compressed air is forced out of the outlet port to provide a source of 
energy. 

3. Apparatus as claimed in claim 1 or claim 2, in which the chamber is an elongate 
chamber. 

4. Apparatus as claimed in any preceding claim, in which the chamber is formed from 
20 a pair of side walls spaced apart by a top plate. 

5. Apparatus as claimed in claim 4, in which one end of the side walls is joined by an 
end wall and the other end of the side walls are spaced to provide the inlet port. 

25 6. Apparatus as claimed in claim 5, in which a bottom plate spans the side walls and 
the side walls provide at least part of the buoyancy for the chamber. 
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7. Apparatus as 
the end wall. 

30 



claimed in claim 5 or claim 6, in which the baffle is provided adjacent 
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8. Apparatus as claimed in claim 5 or claim 6, in which or the baffle is provided by 
5 the end wall itself. 

9. Apparatus as claimed in any preceding claim, in which the baffle tapers towards the 
inlet port. 

10 10. Apparatus as claimed in any preceding claim, in which the side walls form a wave 
channel. 

1 1 . Apparatus as claimed in any of claims 1 to 9, in which the chamber includes a pair 
of tapering side plates adjacent each side wall to define a wave channel. 

15 

12. Apparatus as claimed in claim 1 1, in which the angle of taper of the side plates is 
adjustable. 

13. Apparatus as claimed in any preceding, in which an internal ramp, is provided to 
20 form a base for the wave channel. 




14. Apparatus as claimed in claim 13, in which the angle of the ramp is adjustable. 

15. Apparatus as claimed in any preceding claim, in which the outlet port is adjacent 
25 the baffle and is mounted in a top plate. 

16. Apparatus as claimed in any preceding claim, in which a wave water outlet is 
provided in the chamber adjacent the baffle. 
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17 Apparatus as claimed in any preceding claim, in which means are provided to 
5 adjust the buoyancy of the chamber to adjust its height in the water to suit different wave 
conditions. 

1 8. Apparatus for deriving energy from waves substantially as hereinbefore described 
with reference to and as shown in the accompanying drawings. 
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ABSTRACT 



Apparatus for deriving energy from waves, the apparatus comprising a chamber 1 adapted 
to float in water but having a water plane area such that its vertical oscillating movement is 
substantially damped relative to the height of waves in the water in which it is floating, a 
chamber inlet port 5 at one end of the chamber adapted to face into a wavetrain, a baffle 8 
in the chamber, and an outlet port 9 between the inlet port 5 and the baffle 8, 





FIGURE 1 



